NASA TM X - 2 4 0 9 


MASA TECHNICAL 

MEMORANDUM 



NASA TM X- 



HXPERIMENTAL WAKE SURVEY BEHIND A 
I < 0°-I NCLU I )ED- A N G L E CONE. AT ANGLES OF 
ATTACK OF 0° AND 5°, MACH NUMBERS FROM 
1.60 TO 3.9Y AND LONGITUDINAL SEAT ION'S 
\ ARYING FROM l.o TO SA9 BODY DIAMETERS 


!>\ < 'Jure fit't E Hr/iirn. fr., and jann , / Campbell 

l afieh v Rescan h ( < tm r 

V , 1 * ‘ 

Hampton, la. 

‘s A T ! 0 N A ! AERONAUTICS AND SPACE ADMINISTRATION * WASHINGTON D 


i i r- > ! r i. i t, r Ti 
"i U % l m D L n 



1. Report No. 2. Government Accession No. 

NASA TM X-2409 


4. Title and Subtitle EXPERIMENTAL WAKE SURVEY BEHIND A 140°- 
INCLUDED -ANGLE CONE AT ANGLES OF ATTACK OF 0° ANE 
5°, MACH NUMBERS FROM 1.60 TO 3.95, AND LONGITUDINAL 
STATIONS VARYING FROM 1.0 TO 8.39 BODY DIAMETERS 


7. Author(s) 

Clarence A. Brown, Jr., and James F. Campbell 


9. Performing Organization Name and Address 

NASA Langley Research Center 
Hampton, Va. 23365 


12. Sponsoring Agency Name and Address 

National Aeronautics and Space Administration 
Washington, D.C. 20546 


15. Supplementary Notes 


3. Recipient's Catalog No. 


5. Report Date 

November 1971 


6. Performing Organization Code 


8. Performing Organization Report No. 

L-7976 


10. Work Unit No. 

815-20-09,01-60 


11. Contract or Grant No. 


13. Type of Report and Period Covered 

Technical Memorandum 


14. Sponsoring Agency Code 


16. Abstract 


An investigation has been conducted to obtain flow properties in the wake of a 140- 
included-angle cone at Mach numbers from 1.60 to 3.95 and at angles of attack of 0° and 5°. 
The wake flow properties are calculated from total and static pressures measured with a 
pressure rake at longitudinal stations varying from 1.0 to 8.39 body diameters and at lateral 
stations varying from -0.42 to 3.0 body diameters. These measurements show a consistent 
trend throughout the range of Mach number and longitudinal distance and an increase in 
dynamic pressure with increasing longitudinal station. 


17. Key Words (Suggested by Author(s)) 

Wake 

Mars entry 
Flow fields 
Decelerators 


1 9. Security Classif . (of this report) 

Unclassified 


18. Distribution Statement 

Unclassified - Unlimited 


20. Security Classif. (of this page) 

2). No. of Pages 

Unclassified 



308 


22. Price* 

$6.00 


For sale by the National Technical Information Service, Springfield, Virginia 22151 























EXPERIMENTAL WAKE SURVEY BEHIND A 140° -INC LUDED - ANGLE CONE 
AT ANGLES OF ATTACK OF 0° AND 5°, MACH NUMBERS 
FROM 1.60 TO 3.95, AND LONGITUDINAL STATIONS 
VARYING FROM 1.0 TO 8.39 BODY DIAMETERS 

By Clarence A. Brown, Jr., and James F. Campbell 
Langley Research Center 

SUMMARY 

An investigation has been conducted to obtain flow properties in the wake of a 140°- 
included-angle cone at Mach numbers from 1.60 to 3.95 and at angles of attack of 0° and 
5°. The wake flow properties are calculated from total and static pressures measured 
with a pressure rake at longitudinal stations varying from 1.0 to 8.39 body diameters and 
at lateral stations varying from -0.42 to 3.0 body diameters. These measurements show 
a consistent trend throughout the range of Mach number and longitudinal distance and an 
increase in dynamic pressure with increasing longitudinal station. 

INTRODUCTION 

For problems of aerodynamic retardation, in which a drag-producing body is 
deployed in the wake of a forebody to reduce the speed by means of aerodynamic drag, 
the knowledge of the flow structure of the wake becomes an important problem. Investi- 
gations have shown that the velocity and the pressure distributions behind a body influence 
a secondary body placed in the wake. These flow structures are extremely difficult to 
predict and are generally dependent upon the shape of the leading body. Also, the effect 
of the flow generated by the leading body influences such parameters as the drag and the 
stability characteristics of the body submerged in the wake. Several investigations to 
define the flow field behind blunt bodies have been completed and the results can be found 
in references 1 to 6. ; 

Presently an effort is underway to land an unmanned, instrumented spacecraft on 
the planet Mars. The thin Mars atmosphere requires the entry configuration tb have a 
low ballistic coefficient and to utilize a parachute as the decelerator system where the 
parachute is partly submerged in the wake of the forebody. The drag of a decelerator 
system in free-stream conditions can be obtained readily in wind tunnels and in free 
flight; however, when a decelerator system is immersed, partially or totally, in the wake 



of a forebody, the force exerted by the decelerator system differs from that measured 
in free stream. To help predict these forces, measurements of the flow behind the fore- 
body have been undertaken. 

An investigation has been conducted to obtain flow properties in the wake of a 140°- 
included-angle cone at Mach numbers from 1.60 to 3.95 and at angles of attack of 0° and 
5°. The wake flow properties are calculated from total and static pressures measured 
with a pressure rake at longitudinal stations varying from 1.0 to 8.39 body diameters and 
at lateral stations varying from -0.42 to 3.0 body diameters. Free-stream Reynolds num- 
ber was 5.42 x 10® per meter (1.65 x 106 per foot) for the tests. 

Tests were run at Mach numbers from 1.60 to 3.95 on four different configurations, 
two 120° -included- angle cones, a 140° -included- angle cone, and the Viking ’75 Entry 
Vehicle. Reference 5 presents the data for the two 120°-included-angle cones and refer- 
ence 6 presents the data for the Viking Entry Vehicle. References 5 and 6 and the pres- 
ent paper are intended to make available to interested persons wake data in the form of 
curves and tables without analysis. 

SYMBOLS 


Measurements and calculations were made in the U.S. Customary Units. They are 
presented herein in the International System of Units (SI) with equivalent values given 
parenthetically in U.S. Customary Units. 

D cone base diameter, 12.192 cm (4.80 in.) 

M^ local Mach number 

Moo free-stream Mach number 


Pi 

Poo 

Pt 

Pt,oo 

*1 

9oo 


local static pressure, N/m^ (psf) 

free-stream static pressure, N/m^ (psf) 

total pressure behind a normal shock wave, N/m^ (psf) 

-j 

free-stream total pressure, N/m^ (psf) 
local dynamic pressure, N/m2 (psf) 
free-stream dynamic pressure, N/m^ (psf) 


2 



R Reynolds number 

T 0 stagnation temperature, K (°F) 

V l local velocity, m/sec (ft/sec) 

V M free-stream velocity, m/sec (ft/sec) 

x longitudinal distance downstream from model base, cm (in.) - 

y lateral distance from model -rake plane, cm (in.) 

z vertical distance measured in model-rake plane at zero angle of attack of 

model, cm (in.) 

a angle of attack of model center line, deg 

APPARATUS 
Wind Tunnel 

The tests were conducted in both the low and the high Mach number test sections 
of the Langley Unitary Plan wind tunnel (ref. 7). The test sections are of the variable - 
pressure, continuous -flow type. Each of the test sections is approximately 1.2 m (4 ft) 
square and 2.1 m (7 ft) long. The nozzle leading to each test section is of the asymmetric 
sliding-block type, which permits a continuous variation of Mach number from approxi- 
mately 1.5 to 2.9 in the low Mach number test section and from approximately 2.3 to 4.7 
in the high Mach number test section. 

Models and Instrumentation 

A sketch of the model used in the test program is shown in figure 1. The 140°- 
included-angle cone (fig. 1) was constructed of polished aluminum with a base diameter of 
12.192 cm (4.80 in.). 

The cone model was supported in the test section by a horizontal cantilevered strut 
(fig. 2) having a sharp leading edge and a maximum cross-sectional thickness of about 
0.953 cm (0.375 in.). The use of the horizontal-cantilevered-strut support system elimi- 
nated the possibility of obtaining schlieren photographs during the tests. 

A pressure rake, illustrated in figure 3, was used to perform the wake survey behind 
the body. The rake was 25.40 cm (10.00 in.) high and was composed of 41 total-pressure 
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tubes 0.635 cm (0.250 in.) apart and 21 static- pressure tubes tubes 1.270 cm (0.500 in.) 
apart. The rake was connected to a sting, which in turn was attached to a standard sting 
support system. 

The pressures were recorded by using three 48-channel pressure-sampling gages. 
Two gages used to record total pressure had a maximum range of 57 711 N/m^ (1080 psf) 
abs. The gage used to record the static pressure had a maximum range of 20 684 N/m2 
(432 psf) abs. 


TESTS AND ACCURACY 

V 

The tests were performed at Mach numbers of 1.60, 2.30, 2.96, and 3.95. The 
Reynolds number was 5.42 x 10^ per meter (1.65 x 10^ per foot) for all Mach numbers 
tested. The stagnation dewpoint was maintained at 239 K (-30° F) in order to avoid con- 
densation effects. The test conditions were as follows: 


M^ 

T 

0 

Pt,=o 

Ooo 


K 

°F 


psf 

N/m^ 

psf 


a = 



1.60 

339 

150 

45 184.60 

943.7 

19 050.12 

397.87 

2.30 

339 

150 

60 621.19 

1266.1 

17 952.70 

374.95 

2.96 

339 

150 

85 763.12 

1791.2 

15 206.29 

317.59 

3.95 

353 

175 

152 517.77 

3185.4 

11 729.71 

244.98 


a = 

5°; R = 5.42 x 10^ per meter (1.65 x 106 per foot) 


1.60 

339 

150 

45 069.69 

941.3 

19 001.76 

396.86 

2.30 

339 

150 

60 635.56 

1266.4 

17 956.53 

375.03 

2.96 

339 

150 

85 878.03 

1793.6 

15 226.88 

318.02 

3.95 

353 

175 

152 632.69 

3187.8 

11 738.32 

245.16 


The pressures in the wake of the cone were measured by means of electrically 
actuated pressure-scanning valves that record essentially instantaneous values. The 
rake was mounted vertically in the tunnel and was positioned in a longitudinal direction at 
various stations measured from the base of the cone. The rake was moved in a lateral 
direction (y-direction) at three selected longitudinal stations. At the remaining longitu- 
dinal stations, the rake was not traversed in a lateral direction (y-direction). A sche- 
matic representation of the stations, lateral and longitudinal, is presented in figure 4. 

Accuracy of the pressure-scanning valves is within 1 percent of the full scale of the 
gage. This includes all errors of linearity, hysteresis, and repeatability. The free- 
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stream stagnation pressure was measured with a precision mercury manometer, the 
accuracy of which is ±23.94 N/m2 (±0.50 psf). 

The accuracy of the individual quantities is estimated to be within the following 
limits: 


p t oo ±526.68 N/m2 (11.0 psf) 

p ±335.16 N/m^ (7.0 psf) 

x 0.0254 cm (0.01 in.) 

y 0.0254 cm (0.01 in.) 

Moo at 1.60 ±0.01 

Moo at 2.30 ±0.015 

Moo at 2.96 ±0.02 

Moo at 3.95 ±0.05 


TABULATION OF EXPERIMENTAL DATA 

Flow properties calculated from measured total and static pressures in the wake of 
the 140°-included-angle cone are presented in tables 1 to 8. The tabulations consist of 
the local flow properties for Mach number, velocity, static pressure, and dynamic pres- 
sure, each of which has been nondimensionalized by its respective free-stream value. 

The data are identified by the geometric information necessary to determine the longitudi- 
nal and lateral position in the flow field aft of the cone. The appropriate normal-shock 
expressions and isentropic-flow relations were used in conjunction with the measured 
total and static pressures to obtain the desired flow properties. 

The pressure rake is designed with a displacement of about 1.270 cm (0.500 in.) 
between the total- and static-pressure tubes. In order to obtain static- and total-pressure 
data at identical locations, two sets of data were obtained. Total- and static-pressure 
data were taken at identical longitudinal and lateral positions by moving the sting to 
account for the offset between the total- and static-pressure tubes. 

PRESENTATION OF DATA 

The flow properties calculated from the measured total and static pressures in the 
wake of a 140° -included- angle cone are presented in figures 5 to 12 and tables 1 to 8 for 
Mach numbers of 1.60, 2.30, 2.96, and 3.95 and for cone angles of attack of 0° and 5°. 

These data consist of the local flow properties of Mach number, velocity, static pressure, 
and dynamic pressure that have been nondimensionalized by their respective free-stream 
values. The ratios are presented as a function of the vertical distance z/D measured 
from the model center line in the model-rake plane. 
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Presented in figure 5 and table 1 are plotted and tabulated flow ratios for a Mach 
number of 1.60, a cone angle of attack of 0°, longitudinal distances x/D varying from 
1.0 to 8.39 at a lateral distance of y/D = 0, and for y/D varying from -0.42 to 3.0 at 
three values of x/D, 2.5, 5.0, and 8.39. 

Figures 6, 7, and 8 and tables 2,3, and 4 present plotted and tabulated flow ratios 
for Mach numbers of 2.30, 2.96, and 3.95, respectively, for the same cone angle of attack 
and the same combinations of x/D and y/D as figure 5 and table 1. 

Figures 9, 10, 11, and 12 and tables 5, 6, 7, and 8 present plotted and tabulated flow 
ratios for Mach numbers of 1.60, 2.30, 2.96, and 3.95, respectively, for a cone angle of 
attack of 5° and x/D distances varying from 1.0 to 8.39. During these tests, no attempt 
was made to traverse the survey pressure rake in a lateral direction; therefore, the data 
presented are for cone-rake center-line locations (y/D = 0) at various x/D distances. 

' The consistent trends established by the static- and dynamic-pressure data through- 
out the range of Mach number and x/D result in well-defined data curves across the 
wake; this is particularly important in the wake-recompression region where large pres- 
sure gradients are predominant. It is believed that these consistent trends, along with 
the demonstrated repeatability of the data at all test conditions, make the present data a 
reliable information source for defining the wake structure and flow properties of the 
140° cone. 

Comparison of figures 5 to 8 shows that for x/D distances of 1.0 to 4.0, the 
center-line dynamic -pressure ratios ^ are greater for the higher Mach numbers, 

and for x/D distances of 4.0 or greater, the center-line ratios become greater 

for the lower Mach numbers tested. This trend is also evident for the 120° cone (ref. 5) 
and for the Viking Entry Vehicle (ref. 6). Comparing data at all Mach numbers for the 
various values of x/D when both y/D and x/D equal zero shows that the highest 
value of center-line dynamic-pressure ratio occurs when x/D is at the greatest value 
tested (x/D = 8.39). These center-line dynamic -pressure ratios vary from a maximum 
of 0.747 for M*, = 1.60 to 0.3946 for M TO = 3.95. 

The effect of a 5° angle of attack on the 140° cone can be seen in figures 9 to 12. 
Comparison of figures 9 to 12 when a = 5° with figures 5 to 8 when a = 0° shows that, 
at the higher angle of attack, an unsymmetrical wake is produced and that the effect of the 
unsymmetrical wake appears to decrease when the survey rake is moved downstream. 

Comparison of the wake data for all Mach numbers, x/D distances, and angles of 
attack for the 140° cone with the same type data for the 120° cone (ref. 5) indicates that 
the 120° cone has slightly lower dynamic pressures than the 140° cone. Comparison of 
the same type data for the 140° cone and the Viking Entry Vehicle (ref. 6) indicates 
almost no difference in dynamic pressures between the two configurations. The rake 
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used during the investigation covered a z/D distance of ±1.04 body diameters from the 
wake (or body) center line. As would be expected, the closer the survey rake is to the 
base of the body the larger the variation in pressure that is noted for all Mach numbers. 
For all Mach numbers and all x/D distances tested, the dynamic-pressure ratio 
approaches free-stream conditions at the outer edges of the wake. However, some pres- 
sure loss is shown in that free-stream conditions are not quite obtained within the dis- 
tance covered by the rake. The exception to this is when the survey rake is placed at a 
large y/D distance and then the rake measures the free-stream conditions of the tunnel. 

CONCLUDING REMARKS 

An investigation has been conducted to obtain flow properties in the wake of a 140°- 
included-angle cone at Mach numbers from 1.60 to 3.95 and at angles of attack of 0° and 
5°. The wake flow properties are calculated from total and static pressures measured 
with a pressure rake at longitudinal stations varying from 1.0 to 8.39 body diameters and 
at lateral stations varying from -0.42 to 3.0 body diameters. These measurements show 
a consistent trend throughout the range of Mach number and x/D distance and an 
increase in dynamic pressure with increasing longitudinal station. 

Changing the cone angle from 120° (ref. 5) to 140° has only a slight effect on veloc- 
ity, Mach number, static-pressure, and dynamic-pressure ratios. The 120° cone has 
slightly lower dynamic pressures than the 140° cone throughout the test Mach number 
range. 

Langley Research Center, 

National Aeronautics and Space Administration, 

Hampton, Va., September 29, 1971. 
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TABLE 1.- VARIATION OF Pj/p*,, q^q^, Mj/M^,, AND Vj/V^ WITH z/D IN THE WAKE OF A 140°-INCLUDED- ANGLE CONE AT A 
MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) 
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TABLE 1.- VARIATION OF p^p*,, q^q^, AND Vj/V w WITH z/D IN THE WAKE OF A 140°-INCLUDED- ANGLE CONE AT A 

MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 1.- VARIATION OF pj/p^, q^q*,, AND Vj/V^ WITH z/D IN THE WAKE OF A 140°-INCLUDED- ANGLE CONE AT A 

MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 1.- VARIATION OF qj/q^, Mj/M^, AND Vj/V*, WITH z/D IN THE WAKE OF A 140°-INCLUDED- ANGLE CONE AT A 

MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 1.- VARIATION OF pj/p^,, q^q*,, AND Vj/V^ WITH z/D IN THE WAKE OF A 140-INCLUDED- ANGLE CONE AT A 

MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 1.- VARIATION OF p^p^, q^q^, M^M^,, AND V x /V m WITH z/D IN THE WAKE OF A 140°-INCLUDED- ANGLE CONE AT A 
MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 1.- VARIATION OF p^p^, q^q^, MyM^, AND Vj/V M WITH z/D IN THE WAKE OF A 140°-INCLUDED- ANGLE CONE AT A 
MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x. 10 6 PER METER) - Continued 
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TABLE 1.- VARIATION OF p^p^, q^q*,, AND Vj/V^ WITH z/D IN THE WAKE OF A 140°-INCLUDED- ANGLE CONE AT A 

MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 1.- VARIATION OF p^p*,, q^q*,, AND Vj/V^ WITH z/D IN THE WAKE OF A 140°-INCLUDED- ANGLE CONE AT A 

MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 1.- VARIATION OF p^p*,, q^q^, M^, AND Vj/V^, WITH z/D IN THE WAKE OF A 140°-INCLUDED- ANGLE CONE AT A 
MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 1.- VARIATION OF p^p^, q^q*,, AND Vj/V*, WITH z/D IN THE WAKE OF A 140°-INCLUDED- ANGLE CONE AT A 

MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 1 .- VARIATION OF p^p*,, q^q*,, Mj/M wl AND Vj/V^ WITH z/D IN THE WAKE OF A 140 °- INCLUDED- ANGLE CONE AT A 
MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT ( 5.42 x 10 6 PER METER) - Concluded 
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TABLE 2.- VARIATION OF p^p^, q^q^, AND Vj/V*, WITH z/D IN THE WAKE OF A 140°-INCLUDED- ANGLE CONE AT A 

MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) 
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TABLE 2 .- VARIATION OF p^p^, q^q*,, AND Vj/V^ WITH z/D IN THE WAKE OF A 140 °-INCLUDED- ANGLE CONE AT A 
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MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT ( 5.42 x 10 6 PER METER) - Continued 
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MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 2.- VARIATION OF pj/p^, q^q^, AND Vj/V^ WITH z/D IN THE WAKE OF A 140°-INCLUDED- ANGLE CONE AT A 

MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 x I0 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 2.- VARIATION OF Pj/P*,, q^q*,, AND Vj/V^ WITH z/D IN THE WAKE OF A 140°-INCLUDED- ANGLE CONE AT A 

MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 2.- VARIATION OF pj/p*,, q^q^, Mj/M*,, AND Vj/V*, WITH z/D IN THE WAKE OF A 140°-INCLUDED- ANGLE CONE AT A 
MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 x I0 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 2 .- VARIATION OF Pj/P*,, q^q*,, M^M^, AND Vj/V*, WITH z/D IN THE WAKE OF A 140 °-INCLUDED- ANGLE CONE AT A 
MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT ( 5.42 x 10 6 PER METER) - Continued 
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MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 2.- VARIATION OF p^p^, q^q*,, AND Vj/V,*, WITH z/D IN THE WAKE OF A 140°-INCLUDED- ANGLE CONE AT A 

MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 2.- VARIATION OF p^p^, qj/q^, AND Vj/V^ WITH z/D IN THE WAKE OF A 140°-INCLUDED- ANGLE CONE AT A 

MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Concluded 
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TABLE 3.- VARIATION OF Px/P^, q^q^, AND Vj/V^ WITH z/D IN THE WAKE OF A 140°-INCLUDED- ANGLE CONE AT A 

MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) 
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TABLE 3.- VARIATION OF p^p*, qj/q*,, AND Vj/V^ WITH z/D IN THE WAKE OF A 140°-INCLUDED- ANGLE CONE AT A 

MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 


8 

H 

> 


O'CMO'CcMO'in-tn'ip'-ocMinNtmp-o— <iMfMinoofnc'ooinmmM''Ocoo'C'0'0'a'f^cofno 
'OcCJ'OOD'O'O'O'O'OOOOOa'J'O'J'O'^IDaJN^'OMr'OhNMCa'J^OOOO 
O'O'O'OOO'O'O'O'O'OOOOOO'O'O'O'O'^O'O'O'O'C'^O^O'O'O'O'O'O'O'O'OOOO 



o 

o 


00 

o 

II 

Q 

\ 

in' 

cm’ 

II 

Q 

>< 


CM 

~ a 

M \ 
\ 55 


rt 4 • 

3 S3 

• CM 
y-i CM 

oo in 

y-i 


o 

CO 

G> 

Tt< 

CO 


10 

ft 

rr 

co 


w CO 

t n o 
ft o 

CM cO 

o> o> 


C— 
>— t H 
LO CO 

II II 
8 8 
ft a 1 


8 



(7‘00'0®^Nfftso , '0't'ti/>'0(N)^NHOoa)<tfnco r**- m- —■M’r»0'tM>00'0'O'00'0''0 
— -N-tT'(OC7'Mir\r*'OOr*-COsO'0<7'(MNCiOO^*tM-0»-'f k ~h>COOfMCOO 
NiPO^OOS'COCOooa'OOH— !00'NN(C®0>Oin«i , HH(flCDO(n«t'tNO'0'3'-'fMOO 
a'0'^ooo'0'0'0'? i oooooo'a'ff i a'0'a'j'(Mj'a'(M7'a50'CM>ff'(>a'0'0'oooo 



oo in O' in fM 

"ST h 

0" t* >0 >t t M -4 
Cj< 'O <0 <fl <0 <o -o 


0'C0C>-.0inM’'t>t 

in in m m m m in in 


Of^'Cr-coo'csiino' 

'O’^'O'tNCOHO'QO 

mnNNiN^iMHH 

intninmmtntnmin 


4 - oir»cor^*-<ir>'0'0 
OO'M'CcO'J’fOfO^ 
«M— trvJfMfMfT-. ^lOvO 


aoO'co-OOpq^h- 

4-h-^iT 1 . -OvO— <rg 

r--coo— •minr-O' 
IT til >0 'O 'O >0 nO O 


8 o -0 cm -4 —i 

vft — < <m >fr «■* co 

x fM ^ sO ^ » 

JT 1 oo r^> so -o -0 


in x o -t O' 

o ^ o ^ rft O' 

o o O' n m 

•o 'O in mm in m 


co co co p* in O' m 
mmma'fnco^ 
ini nj njrt n ^ >t 
m m in m m in m 


h o n n in m 
O' m m r- <-• m 
m m in o eo cm 
in in n. in n o «o 


v0 >t h h n m <o 
cr rn m co cm c- co 
O' f- M- -h cm cm o 
m so -o -o m m 


vj- fM ^ S rn vO O' 

O ^ T N N a- ^ 

O' O -» CM CM rn O' 

m -o sO o o -o m 




ocon-f moron 
^taopncomcocMr- 
opO'ccrosN'O 


^(MOCDO'J'NO 

^inin^^mcnN 


COvO'tfVJO^^CO 

omomoomo 
(\J H rt O O "< H (M 


° I I I 


OINst« 0 »OM't 

0-<OH'OC\Jf-(\ 

cm cn m -t -t in in v0 


I l I I I I I I 


-OCOON't-flCOO 

r»cMcomcoroco>t 

sor-r-cccoo'iro 


l l I l I I l — * 
l 


8 

> 

\ 

> 


M- 

co 

co r- 

CM 


CO -f 


H o CO 

CM 

NO 

M- 

>0 

* 

M- 

CO 

CM 

fM — l O' 

O 

M- O' 

CM 

vO 

cc 

m 

CM 

m 

in 

CM 

M* 

n> 

a? 

ao 

CM fM 

O' 

fM 

o 

o 

CM 

o 

m r*- 

o 


CO O 

00 

CM 

ac 

O' 

I— < 

in 

o 

in 

co 

p- 


co 

f*- 

at> m 

o 

O' 

O' 

m 


c 

m 

CM 

O' 

•-* 

CM 

O OO 

O 

CO 

o 

o 

O 

o 

o o 

o 

o 

o o 

O' 

O' 

CO 

<o 

in 

m 

sD 

in 

in 

M- 

M- 

M- 

M- 

M* 

m 

m 

o 

co 

O' 

O' 

o 

o 

O 

O' 

o 

o 

O O' 

o 

o 

o 

o 

o 

O' 

o o 

o 

a 

c o 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

o o 

O 

O' 

o 

o 

O O' 


' 



•“J 





t-i f-» 














1 







*»4 

rH 



— « 




o 

o 


a 


^4 

a 55 
^ s 
s *-■ 

CO 00 
oo 00 
S js 

ro CO 


Q 

>> 

trT 

CM 

It 

Q 


CM 


CO 

2 o 
ft oo 

5 O co* 


m co || 

H M 8 
8 8 -m 

ft cr ft 


bD 


o'CDinOMin-<Nin--co-^Na'mo(7'®inO'h'to-i-'Oin^co-tincoM-'tinH^a‘ino 
<5 H'fc , N'0NP*iMNfnoNino®(M-<joc''tHm i nNin't(T'f'ji-<HC'^^'05'inP*oin 
N c\jn(J'OOa'CO(MrO-JOO'®'CM®aoOcOCONNNM^--SnJMDa)OHOO'OOOC' 


O'^O'OOO'O'O'O'OOOO'O'O'O'COOOC'COCOCDCOCOaOCOO'OOC'O'O'O'OOO^OOOO' 



o oo'-‘mooomo 
cor-iO'O'fMin^'O 
\ inm->O'O3v0'ffn 
y—t r*r* > r*»'0'0'0'0>o 

a* • ••••••• 


'tO'M'^C'cncofnr-*fcM 
<j , Mirin^ > o^in®in«t 
cM-<oo'cor-f-mmmm. 
«o « ^ irnn in in in in in in 


CMO-^^tPOinC'ClM 
r'Crr-o'^'tO'mo-'cM 
'f'J , ^'tininin«0M»0' 
in in in in in in in m in in in 


«o cr m r - h in >o in co rv 
«t-jOinO'M'pnjoCP 
O^M'tinNT'-'IM't 

0'0'00'0'0'0n*n , n fc 


o ooocoN-iino 
rv 0(\JO'OfnO'<P'C 
\ CDOh(J'N4)'0^ 

cocor s *'O'O'0'O>0 
ft 


Ot-4'O'O'OO'^mo’^O' 

h0'OOO0’O>fO"<iM 

(MOO'U'O'O'O'OHOCO 

Ovommmmomr-h-m 


rvjM-a'0'O'^--<r-ma'>0 

CM<~»O'O'O'O'O*fOa0Cs|p** 

O'O^H^Npgn-mcoN 

<On*f»NNI w NiON'O'0 




'O'O'O'O'flNlfi'tHCO 

(MIMNMinNOOMin 

'0^o^O'0^n*^*P fc 


OCO'O'tNOffl'O 
M-comcorncocMf'- 
Q oo'O'Cocor-^'O 


N 


'J’MOCOO'fMOCO-O't 
MNN'OHfl-4-COino 
O m m >3- j m m im nj <-i -- 


NO't^CON't'OCO 

noono-o^'O-' o 

00«-Hwrvj<Mcom>f >f 


O | i | t | | | | 


ON'f'Ooonj't'Ooo 

(MNt\jNNCOn)ODtnffl't 

in in o -O N MDCD O' O' o 


I I I I I I I I I I Y 


50 



TABLE 3.- VARIATION OF p^p,*,, q^q^, Mj/M*,, AND Vj/V^ WITH z/D IN THE WAKE OF A 140°-INCLUDED- ANGLE CONE AT A 
MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 


8 

H 

> 


0'pmOcm®Npm4 
f^cor-'O'O*" - ■ h- ro 
Msr-O'O'O'O'®® 
O' O' O' < T' O O' O' O' 


CM-HC-a 0 fMa 34 fM 

®pochO*®®®® 

O'Crcocococooooo 


CDSOOrtO^N 

^COsfMMvOCOO' 

cof^r-r-r~r^r-r^ 

COCDCOCOCOCOOOCO 


in M> CM fO fO O' <\J 4 
4in4<~*-^-H(MrH 

ooaooo'-^mcMoo 

CD CO O' CO O O' C> O' 


OTvJ-O'tNO'^-ON 

|fl(CO'^00'^*4 

CDCOfflOOOOO 

O'O'O'O'OOOO 




CM 

8 

0 m 

r- 

r- 

co 

h» 

O' 

^H 

po 

* 4 - 

cm ro > 4 - 0 r- f* O' 

h- 

rH 

O' 

PM 

cn 

co 

«o 

in 

in 

-4 

PO 


PM 

CD 

PM CM rH O 

4 

in 

M> 

P* 

4 

• *T 



5 

O' CO 

-h 

O' 

rH 

h* 

•n 

M> 

CO 

CM 

O cd in (O 0 ® p- 

CM 

in 

rH 

CM 

03 

IM CO 

CM 

4 


4 

O O 

O 

H S O' P) 

4 

PM M 3 

PM 

PO 


\ 


O - 4 - 

O' 

co 

O' 

h- 

>0 

n 

4 

4 

s >0 in in in 4 4 

4 " 

ro 

co 

CO 

PO 

4 

4 

in 

m 

co 

M 3 

O 4 

CM 

in in mj 

p- 

CO 

O CM 

rH 

O 


CM 

ji 

ts 

55 


O' O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

CO 

S f** N P* N N P» 

r— 

h- 

r- 

r- 

N. 

0 - 

0 - 

0 - 

r* 

r- c- 

CO 

CO 

CO 

O O' O' 

O' 

O' 

O O 

O 

O 

II 

a 

z 

in 

in 

s 

• • 

t 

• 

• 

* 

t 

• 

• 

• 


' 

• 


* 

• 

• 

• 

» 

• 

* 

• 

• 

• 

t 

• t« 

• 

• 

• 

» 

• 

rH 

• 

rH 

cS 

£ 

t- 

lO 

0 

CO 

H 

t-H 

05 

in 

i 
































0 



00 

i 8 

* 0 

O' 

0 

r* 

co 

4 

0 p- 

rH 

N H 4 ffl (\| (\) «l 

O' 

4 * 

co 

in 

03 

O' 

00 

CO 

03 

4 ) 

M 3 

in 

4 

PM 

in co cm 

m h- 

4 

PM 

4 

® 


CO 

m 


rH <M 

0 

in 

ro 

CM 


co rf) 

CO 

p» ^ cm co 4 co 4 

h- 

r- 

O' 

r- 

CM 

CM 

4 ) 

rH 

h- 

PO 

M) 

M 3 

M) 

PM 

CO O O' PO 

in 

M> 

PO 

M 3 

m 


•4 

H 


-SJ 

0 CO 

p- 

in 

4 

m 

CM 

rH 

•-4 

0 

c- r^- ms m m 4 4 

m cm 

rH 

rH 

CM 

PO 

PO 

4 

4 

in 

in 

M 3 


O rH -4 

CM 

PO 

4 

M 3 

h* 

O' 


£S 

«tH 

a 

t-H 

O' 

so m 

• • 

in 

• 

in 

• 

in 

• 

in 

• 

in 

# 

n 

• 

in 

• 

<0 

• 

■O O ‘O ® *o 

>0 

• 

M 3 

« 

M 3 

t 

43 

• 

sO 

>o 

• 

M 3 

M 3 

t 

M 3 

• 

sO 

• 

>0 

« 

M> 

M 3 

• 

in 

• 

in in in 

• « • 

in 

• 

in 

• 

in 

• 

in 

• 

in 

• 

in 

« 


M-H 


0 



































a 


































w 

04 

m 



































c— 

t-H 


































CM 

00 

OO 

c- 

































II 

H 

t-H 


8 • 

O' <n in 

r- 

co 

* 4 - 

0 r~ 

m 

O' 

in r» 0 0 0 m r*- 

m 

0 

po r- 

in 

rH 

0 - 

m 

O' 

0 


CM 

PM 

rH 

0 4 ® 

® 

CD 

M 3 

4 

0 

h- 

P 



11 

p- 4 

0 

>0 

CM 

r- 

CM 

M 3 

rH 

-O 

Cl) H rH H H <0 

>0 

rH 

M 3 

rH 

CM 

C«* 

rH 

PO 

f- 

in 

4 

rH 

® 

O 

CM r- cm 

CM 

<N 

PO 

4 

CM 

O' 



8 _ 

-P< 

pm in 

CO 

m> 

m 

n 

M 3 

M 3 

r~ 

in 

4 in >o >o in n 

in 

>0 

in 

in 

4 - 

4 ' m 

PO 

PO 

in 

PM 

4 

in 

'O 

M) in in 

in 

in 

4 PO 

M) 

CO 


8 

8 

t-H ' 

p~ vO 
• • 

in 

• 

m 

• 

m 

in 

• 

in 

• 

in 

• 

in 

• 

co 

• 

— 1 -H rH rH rH -H -H 

rH 

• 

rH 

• 

• 

• 

rH 

• 

• 

• 


rH 

• 

0 

• 

• 

O 

O' 

« 

r- 

• 

in n in 

• • * 

in 

• 

in 

• 

in 

• 

m 

* 

in 

• 

in 

« 


a 

cr 

a j 

a 










»H rH rH H H H H 

** 


rH 

rH 








»H 













OW^vfMOCO^ 

4®m® fr '®CMhr 

oo'ococor-s4) 


^fNOCOvO'tNO 
(Njr-rvjsO-^-O— <>0 


coO'tMO't-jjco 

ov\omooif\o 


O I I I 


Oc\j4O®OC04 

pm ro m »j- 4 in m o 


I I I I I I I I 


OtOOW^vOCOO 

p-CM®pncoro ®4 

or*“h*®®c*0'O 


I I I » I I I Y 



> 


4 

PCI 

PO 

0 

O' 

in 

O' 

4 in 

4 

rH 

O' 

PO 

PO 

O' 

M3 

O' 

r- 

CP 

in 

0 

cc 

p- 

M3 

4 

"H 

® 

in 

c 

4 

in 

O' 

® 

r- 

PO 

M3 

cc 

rH 

M3 

® 

O' 

O' 

O' 

O' 

O' 

CD 

CO 

O' 

O' 

O' 

O' 

m 

4 

PO 

O 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O 

O' 

O' 0 

O' 

O' 

O' 

33 

CO 


<3 'OCOvtOOlD^'^-^C'fOO'fVJ'tO'OCC^lD?' 
ooo 4 ®>o^f“‘“®a 3 cQina'rHt\jinr-<M® 4 r-* 
0 ' 0 ' 0 ' 0 ' 0 'in 40 f^r^rraoaoc'C' 0 ' 0 'Oooo 
CDCOCDBCOO'CT'O'O'U'O'O'OO'O'O'O'OOCO 



CM 

S 

cm”' S £ 

S * 2 


10 CO 

II II 
8 
a 


it 

8 

8 4 -T 

c a 


8 

* 

H 

S 


in u> >t co >0 o ^ 
cm ® in -h -h in 00 
^^o'O'ij'xr- 
Ch O' O' O' O* O' O' 


O' m O' O' -H pvj 

CO rH 4 fP CO CO >0 
«0 O f* CO CO O' O' 
O' O' O O' O' O' 00 


in in •—* PO CM 

rn w M h ^ cn po 

N -t O' N >0 >0 v0 

co co h- f- c- c- r**- 


tO in O' CM 00 O* <-h 

m O' iti h O' (N pf) 

M) M3 c- O' in O' 4 

r-> r- p- 00 co p- o 


*-‘OhTO'fnM 3 incoP fc r*» 4 m 

mmonj^o^^NpoNin 

't<j-xOf^h-r^coc 3 'Of\j^o 

O'OOO'OOO'O'OOOO 



o' 


O'n*'«r*o'»'0't^co 

or-fM^ooO'O-ocO'O’ 

po-HO®r*-in 4 popMCM 

sOvO-otninminininin 


4r--MrH®como'44 
NKl't <JOH>OOMn 
^HH'tfOCONhvOO 

U’NlT'inuTisOvO'O^O'O'O 


st^^COOOfnMCMM 

inOfOinp*OP-®®o 

M 3 ' 00 'OP“-PMrMOOrH 

^^O'O’O'Oinminin 


0'444M)P-<MP'r04 
COKtHO-HMOcO^fO 
- nil*) co m «o c o ^ ifl 
iniTiininiruri^in'O'O 



a 


^■vOCO'J , 0 ^^^^(VJ^in^NaOOO»Of'MMNfnO'l/'NCOCO-*- 4 - 4 NNNf'iO^HF 40'0 

>ooooo'®r«-n»Nn*inpnN-<Npninn--M't>f<tpn-<oir\pnfnNNs< 3 inin'ONOt~N^O'f'j 

p-vO'OininininininininininM 3 ®oo.-HrH.HrH,HrHrHcD®®inininmiriintnminintnino 



£ 


OCOvO'tMO®>0 

srcomaorocofsjh- 

OOO'OOflOl^f**^) 


'tMOO'fl-JNO 
rvjn-cvj'O-t'O'^'O 
*0 in. in-f 


CO-B'J’NO-tOCO 

onoinoono 


o I 1 I 


O N vfl OON'J* 
p 4 o «0 f\l P* M 

n m rn 'f >f in in o 


I I I l I l I I 


OfflON-P'0®0 

r'-r\icorncomco 4 

>OP'P*COCOO'0'0 


1 1 1 1 1 1 1 Y 


51 



TABLE 3.- VARIATION OF p^p^, q^q^, AND Vj/V^ WITH z/D IN THE WAKE OF A 140°-INCLUDED- ANGLE CONE AT A 

MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 3 .- VARIATION OF Pi/P x , qj/q*,, AND Vj/V^ WITH z/D IN THE WAKE OF A 140 °-INCLUDED-ANGLE CONE AT A 

MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT ( 5.42 x 10 6 PER METER) - Continued 
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MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 3 .- VARIATION OF Pl / Poo , q^, AND Vj/V*, WITH z/D IN THE WAKE OF A 140 °-INCLUDED- ANGLE CONE AT A 

MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT ( 5.42 x 10 6 PER METER) - Continued 
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TABLE 3.- VARIATION OF p^p^, qj/q^, AND Vj/V*, WITH z/D IN THE WAKE OF A 140°-INCLUDED- ANGLE CONE AT A 

MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 3.- VARIATION OF Pj/p^, q^q*,, AND Vj/V^ WITH z/D IN THE WAKE OF A 140-INCLUDED- ANGLE CONE AT A 

MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 3.- VARIATION OF p^p^, qj/q^, AND Vj/V^ WITH z/D IN THE WAKE OF A 140°-INCLUDED- ANGLE CONE AT A 

MACH NUMBER OF 2,96 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 3.- VARIATION OF pj/p^, q^q^, AND V x /V x WITH z/D IN THE WAKE OF A 140°-INCLUDED- ANGLE CONE AT A 

MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Concluded 
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TABLE 4 .- VARIATION OF p^p^, q^q*,, AND Vj/V*, WITH z/D IN THE WAKE OF A 140 °-INCLUDED- ANGLE CONE AT A 

MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT ( 5.42 x 10 6 PER METER) 
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TABLE 4.- VARIATION OF pj/p^, q^q^, AND WITH z/D IN THE WAKE OF A 140°-INCLUDED- ANGLE CONE AT A 

MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 4.- VARIATION OF Pj/P*,, qj/q*,, AND V^V*, WITH z/D IN THE WAKE OF A 140°- INCLUDED- ANGLE CONE AT A 
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TABLE 4.- VARIATION OF pj/p^ qj/q^, AND Vj/V^ WITH z/D IN THE WAKE OF A 140°-INCLUDED- ANGLE CONE AT A 

MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 4.- VARIATION OF p^p^, q^q^, M^M m , AND VjyV n WITH z/D IN THE WAKE OF A 140°-INCLUDED- ANGLE CONE AT A 
MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 


8 or-om«\jtr'^oo-^ [ X5rnOLomr^Ln'Os0^tr'Ocor-sOcDOirisOf s “'OCr«~<sC , 7'Ln-ocotr'^(\j 

\ -O-'CMCMCMCMO'XXP'O'O'O-O'OinM’fOCM^'^cNCMfOinm •djPPPf'-PfflXOCMCMCMtnLn 
«— ( COO'0'0'0'0'XX®COOOCOXXX®=OXX<X)WXOO®XCOXXX<X>XXOOXO'0'0'0'0‘0‘ 

> 



^ 6 


CO 

05 

X5* 

fc- 


IP 

O 


P-4 CQ 

m a 

04 CM 
CO CO 
r* « 
. in 
CM Tt< 
CM CM 


J 


03 

ft 

o 

CO 

05* 

00 


8^ 

ji* 


8 in -o h m 

*5 cm in in -c 

& in m p »o 

\ -o p p p 

. . • • i « 

s 


—4 O' <M -O CM in 
sO -O X 4* <3 4- 
O O ^ ® N >0 
h h >0 *0 ’fl 


>4 lf\ h- lO O ^ 

m cm —* o* o >o 

in in in 4* 4 1 cm 

<0 O <C ' 0-0-0 


— 4 cm p «■* p n 
pj n co m -o 'O 
^ cp co r- vO co 
*o in in in in m 


® K H o M 
OrqcOPON 
O' o cm co in in 
n -o so -o o -0 


«OP CO«-N 
N O' 4) N N N 
«o «0 ■O vO S CO 

>0 >0 -C <0 'O -o 


<N » O' nO -4 

co o ?m co p oo 

O 45 PW tO 

p p p p co x 


0 fCl H f\) a o 

J? sO (NO 

G n o ac o in 

^ -4 in 4 * 4 > 4 ^ 

a 4 • • • • • 


>f rn -i ® ® P 

p o 4- m p co co 
in in m f\i o cp 
in n m in in in 4 


inoo>pp-cP'ni^ 
co o cm oo 4 co o 

CD CO >0 PA -4 ffl P 
4 4 4 4 4 co ro 


co co pm o ® -* 
sO co m «o o p ® 

in 4 P x m in 
co m co ro 4 * 4 4 


co in in ou o rsi —4 
r- n o — * — * f\t 
P ® <P O -4 <N ® 
sf nJ- n n n n 


h ^ o m n "i o 
n ^ i^i ® 'f co ® 
-fi>«rinioC'f 
in -j* >t < 4 - >t n >j* 


8 



0'HrnoP®®'l’-4>J , p'P"4^®-Hiri®fVitNN(NU , '®u^®ct)®ro®"4'fPH>J'POf<iH7 i 
^PC'CO«OP®0'0-"N'40(P®BN'00'0-0>OPa3PCO®®ffl«OHOOffl4)®0 , 'tM 
^5moaon'tnjminr-?'p-inro(Nj^ocpcocococoOfMOCMcMnJpjnjinp-sOininsOooonjfn 
O O' X p p O' H w4 ^ "4 H «4 *™4 i-^ O O O O O H *4 —4 H H H "4 H O' p P CO P -O 



OW'0'tMOffl'0't(NO®'C«ffNO®'0'tMO't'OfflO.\'t'0®ON‘t45®OlN't'OWO 
n >rcomcomconjp-cgP'rM>c-4>o-40ononoc)no'0— io-4'Oc\jp-(%jp-f\jconcorpX4- 

\ 00'0'CCCt)PP04)^^'l'tm'OroNH-00-4-4MNft)ff)^^iniA'0'ONPcoCOa'ao 


O I I I I I I I I I I I I I I I I I I y 


8 

> 

t-s 

> 


r-i 

in 

CO 

45 

r- 

O' 

4* 

CM 

PO 

X 

»—4 

O' 

O 


-0 

CM 

O' 

0 

PO 

CM 

CO 

CO 

CO 

m 

co 

O' 

O' 

O' 

O'. 

O' 

O' 

O' 


-icpco-onofvjo' 

^ncootn^so-o 

!*)ft)ftico--cO'Oin 

CPCPCPCOO'COCCCO 


so-ooonconm 

in44eoo'444 

B®®*P®»C 


0 , Hinc , i0''0®M 
® ir co -I w >o m p 
ooo7''-«.‘n44 
(P O' O' ro O' 0* O' O' 


PinPC'nPoP 

Oinro^^vOfstM 

•tfnfftflfd(run4) 

O'O'O'O'O'O'O'O' 



CM 


. ^CM 


a 

ss 

co 

CM 


a 


a 

B -• 

m> 05 

CO co 


z: •C' to 
C' ^ ft 

«4H X © 

H ft lH 

05* 

CO CM co 
10 ^ 

CM TJ4 
CM CM 


II 

8 

ft 


CO 

II 

8^ 

gB 


S 


g ^gv^^p.flCOfOp 
*sj O'ono'-j-Jininrvj 

0 '®®p®®0'®® 
\ -oppppppp-p 


®0'OP-'!\J>00'*4H 
>PN>0-4-7 , ff)«f OO 
O' O X (p ft) n f\j M N 

PX-OP'O-O-O-O-O-O 


ino'-f'j0'o®'0®®pir 
®-4P«40f-noiON>0 
js^-^^^rOfNirncr 4 o 
inid'O'O'OPPPOPP 


-iftiopoooomin 
in-tPmc'(\j-40P® 
h N O O' ® O' O' O ®s£> 
®®®PPPPPOO® 


2 


O fO O O' O 

rT* ® O' >0 <0 

v. P CM O' A 

h m in 4 4 

cj 1 # • » « 


<-4 (N fN 'O O' O 
f*)Oin>J-4P 
M O O' O' p 
4 4 4 m cn m 


p ® ro 4 p r\j 

-0 O' O' (V r\i 

in (t) >c o M N 
co .*0 -dr in in in 


m CO PO P (M 43 
^0 CO co CO ® CO 
-4 O O P CO O 
m in m 4 ro m 


H O' -t ® -O P 
po p in 4 ini cr 
O O cm CM — • O 
in in in in n ro 


■ 4 " go in CM co o 
o -h in — < in ro 
cm in p O' c* o 

rO PO CO co CO 4 


fv in "4 p in o 

® "4 P O CO fi) 
-4 O O ® 43 

4 4 4 i/> in in 


8 

ft 


ft 


O' P 4 P 

cm -4 o p in 
P O' -1 O N 
-4 O' CD P- P 


■4’ CO X CO —• 

CM O' O' O' P 

X CO co co O' 

>0 o -o -o -n 


in cc o co -o 

4- rO cO 'O 0* 

in o in -o p 

■n p x O nj 



O* CM CM CM CM 

O CM cm CM CM 

O CM CM CM PJ 

CO CO CO rO CO 



(MOjinO'OcoPx 

(MCMc04-4CM0'0' 

<M<M4-s0XOtn<O 

rorOcOrOO'OO'-O 



— < n -h 

p 4 in 
O' in 43 
•n m n 


xxx 
in p O' 
p o co 
<n sO -0 


X X 4 
H rC <3 
P O 4 

-0 P P 


P 4 
O' P <0 
X -0 4 
P P P 


OX'04 , CMOX>D4 - njOXs04'nJO®«04-fMO4'0XOtM4«nXo , M'44)XOCM4O®C 
n 4XcoxroxcMPnjPCM'0-*-0*-'-OOinOinoOinoo-HNO^'OCMP<MPfMXcoxrox4 

00'0'XXPP'0'Oinin4 , 4 - POCOCMCM^— 400-^-4CMCMroc044 , inin-0'OPpXXO'0'0 


o | | ) 1 I \ I t I I I I I I I I I | Y 


72 



TABLE 4 .- VARIATION OF Pjyp*,, qj/q*,, M^M^, AND Vj/V*, WITH z/D IN THE WAKE OF A 140 °-INCLUDED- ANGLE CONE AT A 
MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT ( 5.42 x 10 6 PER METER) - Continued 
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TABLE 4 .- VARIATION OF p l/Poo , q^q*,, 
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TABLE 4.- VARIATION OF Pj/p^, qj/q^, M^M^, AND Vj/V^ WITH z/D IN THE WAKE OF A 140°-INCHJDED- ANGLE CONE AT A 
MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 4.- VARIATION OF Pj/p^,, q^q*,, MjyM^, AND Vj/V^ WITH z/D IN THE WAKE OF A 140°-INCLUDED- ANGLE CONE AT A 
MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 4.- VARIATION OF pj/p^, q^q^, AND WITH z/D IN THE WAKE OF A 140°-INCLUDED- ANGLE CONE AT A 

MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 4.- VARIATION OF p^p^, q^q*,, AND V x /V„ WITH z/D IN THE WAKE OF A 140°-INCLUDED- ANGLE CONE AT A 

MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 4.- VARIATION OF Pj/p^, qj/q*,, AND Vj/V*, WITH z/D IN THE WAKE OF A 140°-INCLUDED- ANGLE CONE AT A 

MACH NUMBER OF 3,95 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 4.- VARIATION OF Pj/p*,, qj/q^, AND Vj/V^ WITH z/D IN THE WAKE OF A 140-INCLUDED- ANGLE CONE AT A 

MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 4.- VARIATION OF Pj/P^, q^q*,, AND WITH z/D IN THE WAKE OF A 140°-INCLUDED- ANGLE CONE AT A 

MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 4.- VARIATION OF Pj/P^, q^q*,, AND WITH z/D IN THE WAKE OF A 140-INCLUDED- ANGLE CONE AT A 

MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 4 .- VARIATION OF p^p*,, q^q*,, M^M^, AND Vj/V^ WITH z/D IN THE WAKE OF A 140 °- INCLUDED- ANGLE CONE AT A 
MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT ( 5.42 x 10 6 PER METER) - Concluded 
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TABLE 5.- VARIATION OF Pj/P*,, qj/q*,, AND Vj/V^ WITH z/D AT THE CENTER OF AWAKE OF A I40°-INCLUDED- ANGLE 

CONE AT A MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) 
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TABLE 6. - VARIATION OF p^p^, q 1 /q OOJ AND VjX WITH z/D AT THE CENTER OF WAKE OF A 140°-INCLUDED-ANGLE 

CONE AT A MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 6 . - VARIATION OF P 1 /p (JO , q 1 /q„, M 1 /M 0O , AND Vj/V*, WITH z/D AT THE CENTER OF WAKE OF A 140° -INCLUDED -ANGLE 

CONE AT A MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 X 10 6 PER FOOT (5.42 X 10 6 PER METER) - Continued 
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TABLE 6.- VARIATION OF P l /p ao , q 1 /q ao , M 1 /M 0O , AND Vj/V^WITH z/D AT THE CENTER OF WAKE OF A 140° -INCLUDED -ANGLE 

CONE AT A MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Concluded 
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TABLE 7.- VARIATION OF pj/p^, q^q^, AND Vj/V^ WITH z/D AT THE CENTER OF WAKE OF A 140°-INCLUDED- ANGLE 

CONE AT A MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) 
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TABLE 7.- VARIATION OF p^p^, qj/q^, AND Vj/V^ WITH z/D AT THE CENTER OF WAKE OF A 140°-INCLUDED- ANGLE 

CONE AT A MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 7.- VARIATION OF p^p*,, q^q*,, AND V y /V„ WITH z/D AT THE CENTER OF WAKE OF A 140°-INCLUDED- ANGLE 

CONE AT A MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 7.- VARIATION OF Pjyp M , q^q^, Mj/M m , AND Vj/V^ WITH z/D AT THE CENTER OF WAKE OF A 140°- INCLUDED- ANGLE 

CONE AT A MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 7.- VARIATION OF Pj/P^, q^q*,, AND Vj/V^ WITH z/D AT THE CENTER OF WAKE OF A 140°-INCLUDED- ANGLE 

CONE AT A MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 7.- VARIATION OF p^p^, q^q^, AND Vj/V*, WITH z/D AT THE CENTER OF WAKE OF A 140-INCLUDED- ANGLE 

CONE AT A MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Concluded 
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TABLE 8.- VARIATION OF pj/p^, q^q*,, AND Vj/V^ WITH z/D AT THE CENTER OF WAKE OF A 140°- INCLUDED- ANGLE 

CONE AT A MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) 
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TABLE 8.- VARIATION OF Pj/p^, qj/q^, AND Vj/V^ WITH z/D AT THE CENTER OF WAKE OF A 140°- INCLUDED- ANGLE 

CONE AT A MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 8.- VARIATION OF Pj/P^, qj/q*,, M 1; / M oo> V l/ V oo WITH z/D AT THE CENTER OF WAKE OF A 140°-INCLUDED- ANGLE 

CONE AT A MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 8.- VARIATION OF Pj/p^, qj/q^, AND V^V^ WITH z/D AT THE CENTER OF WAKE OF A 140°- INCLUDED- ANGLE 

CONE AT A MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 x 10 6 PER FOOT (5.42 x 10 6 PER METER) - Continued 
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TABLE 8.- VARIATION OF Pj/p^, q 1 /q oo , AND Vj/V^ WITH z/D AT THE CENTER OF WAKE OF A 140°- INCLUDED- ANGLE 
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TABLE 8.- VARIATION OF p^p^, q^q^, M l/ M oo> AN 0 V l/ V oo WITH Z /D AT THE CENTER OF WAKE OF A 140 -INCLUDED- ANGLE 
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Front view Side view 



Figure 3.- Sketch of pressure rake used in wake survey. Dimensions in cm (in.). 
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Ratio 


(a) x/D = 1.0; y/D = 0; a = 0°. 

Figure 5.- Variation of and V |/ V <» w '* h 17/0 in wake of WO°-included-angle cone at Mach number of 1.60 

and Reynolds number of 5.42 x 106 per meter (1.65 x 106 per foot). 


113 






Ratio 


(b) x/D = 1.5; y/D = 0; a = 0°. 
Figure 5.- Continued. 
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(c) x/D = 2.0; y/D = 0; a = 0°. 
Figure 5.- Continued. 
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<d) x/D = 2.5; y/D = 3.0; a = 0°. 
Figure 5.- Continued. 


116 










Ratio 


(e) x/D = 2.5; y/D = 2.0; a = 0°. 
Figure 5.- Continued. 
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(f) x/D = 2.5; y/D = 1.5; a = 0°. 
Figure 5.- Continued. 
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(g) x/D = 2.5; y/D = 1.0; a = 0°. 


Figure 5.- Continued. 
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(j) x/D = z.5; y/D = 0.42; a = 0°. 
Figure 5.- Continued. 
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(I) x/D = 2.5; y/D = 0; a = 0°. 
Figure 5.- Continued. 
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(m) x/D = 2.5; y/D = -0.42; a = 0°. 
Figure 5.- Continued. 
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Ratio 


(n) x/D = 3.0; y/D = 0; a = 0°. 
Figure 5.- Continued. 
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z/D 



(o) x/D = 4.0; y/D = 0; a = 0°. 
Figure 5.- Continued. 
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2,/D 0 



- 1.0 


- 1.2 


(p) x/D = 5,0; y/D = 3.0; a = 0°. 
Figure 5.- Continued. 
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(ql x/D = 5.0; y/D = 2.0; a = 0°. 
Figure 5.- Continued. 
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(r) x/D = 5.0; y/D = 1.5; a = 0°. 
Figure 5.- Continued. 


130 




Ratio 


(s) x/D = 5.0; y/D = 1.0; a = 0°. 
Figure 5.- Continued. 
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MODEL l40° Cone 



(t) x/D = 5.0; y/D = 0.83; a = 0°. 
Figure 5.- Continued. 
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Ratio 


(u) x/D = 5.0; y/D = 0.63; a = 0°. 
Figure 5.- Continued. 
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2 / D 



(v) x/D = 5.0; y/D = 0.42; a = 0°. 
Figure 5.- Continued. 
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(w) x/D = 5.0; y/D = 0.21; a = 0°. 
Figure 5.- Continued. 
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Ratio 


(x> x/D = 5.0; y/D = 0; a = 0°. 
Figure 5.- Continued. 
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Ratio 

(y) x/D = 5.0; y/D = -0.42; a = 0°. 
Figure 5.- Continued. 
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(z) x/D = 6.0; y/D = 0 ; a = 0°. 
Figure 5.- Continued. 
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MO DEL 1 W 0 c on« 


z/D 0 



- 1.0 


- 1 . 2 , 


(aa) x/D = 7.0; y/D = 0; a = 0°. 
Figure 5.- Continued. 
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Ratio 


(cc) x/D = 8.39; y/D = 3.0; a = 0°. 
Figure 5.- Continued. 
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(dd) x/D = 8.39; y/D = 2.0; a = 0°. 
Figure 5.- Continued. 
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(gg) x/D = 8.39; y/D = 0.83; a = 0°. 
Figure 5.- Continued. 
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(hh) x/D = 8.39; y/D = 0.63; a = 0°. 
Figure 5.- Continued. 
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(ii) x/D = 8.39; y/D = 0.42; a = 0°. 
Figure 5.- Continued. 
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(jj) x/D = 8.39; y/D = 0.21; a = 0°. 
Figure 5.- Continued. 
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(kk) x/D = 8.39; y/D = 0; a = 0°. 
Figure 5.- Continued. 
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(II) x/D = 8.39; y/D = -0.42; a = 0°. 


Figure 5.- Concluded. 
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Ratio 

(a) x/D = 1.0; y/D = 0; a = 0°. 

Figured- Variation of P\jP w , P\jP a - and V |/ V «, w ' th z/D in- wake of 140°-included-angle cone at Mach number of 2.30 

and Reynolds number of 5.42 x 10^ per meter (1.65 x 10& per foot). 
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z/D 0 



(b) x/D = 1.5; y/D = 0; a = 0°. 
Figure 6.- Continued. 
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z/D 0 



(c) x/D = 2.0; y/D = 0; a = 0°. 
Figure 6.- Continued. 
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z/D 



(d> x/D = 2.5; y/D = 3.0; a = 0°. 
Figure 6.- Continued. 
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(e) x/D = 2.5; y/D = 2.0; a = 0°. 
Figure 6.- Continued. 
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(h) x/D = 2.5; y/D = 0.83; a = 0°. 
Figure 6.- Continued. 
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(i) x/D = 2.5; y/D = 0.63; a = 0°. 
Figure 6.- Continued. 
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(j) x/D = 2.5; y/D = 0.42; a = 0°. 
Figure 6.- Continued. 
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1.2 


z/0 



(k) x/D = 2.5; y/D = 0.21; a = 0°. 
Figure 6.- Continued. 
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(I) x/D = 2.5; y/D = 0; a = 0°. 
Figure 6.- Continued. 





Ratio 

(m) x/D = 2.5; y/D = -0.42; a = 0°. 
Figure 6.- Continued. 
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( 0 ) x/D = 4.0; y/O = 0; a = 0°. 
Figure 6.- Continued. 
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z/D 0 



(q) x/D = 5.0; y/D = 2.0; a = 0°. 
Figure 6.- Continued. 
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(r) x/D = 5.0; y/D = 1.5; a = 0°. 


Figure 6.- Continued. 
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(s) x/D = 5.0; y/D = 1.0; a = 0°. 
Figure 6.- Continued. 
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172 


(v) x/D = 5.0; y/D = 0.42; a = 0°. 
Figure 6.- Continued. 
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(x) x/D = 5.0; y/D = 0 ; a = 0°. 
Figure 6.- Continued. 
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. o 


(y) x/D = 5.0; y/D = -0.42; a = 0°. 
Figure 6.- Continued. 
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(z) x/D = 6.0; y/D = 0; a = 0°. 
Figure 6.- Continued. 
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1 • 6 1 . 8 


(aa) x/D - 7.0; y/g = g. a = go 
Figure 6.- Continued. 
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(dd) x/D = 8.39; y/D = 2.0; a = 0°. 
Figure 6.- Continued. 
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(ee) x/D = 8.39; y/D = 1.5; a = 0°. 
Figure 6.- Continued. 
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(ff) x/D = 8.39; y/D = 1.0; a = 0°. 
Figure 6.- Continued. 
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(gg) x/D = 8.39; y/D = 0.83; a = 0°. 
Figure 6.- Continued. 
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(hh) x/D = 8.39; y/D = 0.63; a = 0°. 
Figure 6.- Continued. 
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(kk) x/D = 8.39; y/D = 0; a = 0°. 
Figure 6.- Continued. 
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(II) x/D = 8.39; y/D = -0.42; a = 0°. 
Figure 6.- Concluded. 










(a) x/D = 1.0; y/D = 0; a = 0°. 

Figure 7.- Variation of p^p^, q^q^, M^M^, and V^V m with z/D in wake of 140°-included-angle cone at Mach number of 2.96 
and Reynolds number of 5.42 x iq 6 per meter (1.65 x 106 per foot). 
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(b) x/D = 1.5; y/D = 0; a = 0°. 
Figure 7.- Continued. 
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(e) x/D = 2.5; y/D = 2.0; a = 0°. 

Figure 7.- ■ Continued. 
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(q) x/D = 2.5; y/D = 1.0; a = 0°. 
Figure 7.- Continued. 
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■(h) x/D = 2.5; y/D = 0.83; a = 0°. 
Figure 7.- Continued. 
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(j) x/D = z.5; y/D = 0.42; a = 0°. 
Figure 7.- Continued. 
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(k) x/D = 2.5; y/D = 0.21; a = 0°. 
Figure 7.- Continued. 
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(I) x/D = 2.5; y/D = 0; a = 0°. 
F 'aure 7.- Continued. 
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(m) x/0 = Z.5; y/D = -0.42; a = 0°. 
Figure 7 .- Continued. 
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(o) x/D = 4.0; y/D = 0; a = 0°. 
Figure 7.- Continued. 
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(r) x/D = 5.0-, y/D = 1.5; a = 0°. 
Figure 7.- Continued. 
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(s) x/D = 5.0; y/D = 1.0; a = 0°. 
Figure 7.- Continued. 
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(t) x/D = 5.0; y/D = 0.83; a = 0°. 
Figure 7.- Continued. 
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(v) x/D = 5.0; y/D = 0.42; a = 0°. 
Figure 7.- Continued. 
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(w) X/D = 5.0; y/D = 0.21; a = 0°. 
Figure 7.- Continued. 








Ratio 


(x) x/D = 5.0; y/D = 0; a = 0°. 


Figure 7.- Continued. 
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(y) x/D = 5.0; y/D = -0.4Z; a = 0°. 
Figure 7.- Continued. 


213 


z,/D 



1.8 


<z) x/D = 6.0; y/D = 0 ; a = 0°. 
Figure 7.- Continued. 
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laa) x/D - 7.0; y/o = 0 . a = go 
Figure 7.- Continued. 
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(cc) x/D = 8.39; y/D = 3.0; a = 0°. 

Figure 7.- Continued. 
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Ratio 


<dd) x/D = 8.39; y/D = 2.0; a = 0°. 
Figure 7.- Continued. 
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(ff) x/D = 8.39; y/D = 1.0; a = 0°. 
Figure 7.- Continued. 
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(gg) x/D = 8.39; y/D = 0.83; a = 0°. 
Figure 1.- Continued. 
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X . o 


(hh) x/D = 8.39; y/D = 0.63; 0 = 0°. 
Figure 7.- Continued. 
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(ii) x/D = 8.39; y/D = 0.42; a = 0°. 
Figure 7.- Continued. 
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(jj) x/D = 8.39; y/D = 0.21; a = 0°. 


Figure 7.- Continued. 
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Ratio 

(kk) x/D = 8.39; y/D = 0; a = 0°. 
Figure 7.- Continued. 
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(II) x/D = 8.39; y/D = -0.42; a = 0°. 
Figure 7.- Concluded. 
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(c) x/D = 2.0; y/D = 0 ; a = 0°. 
Figure 8.- Continued. 
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Ratio 


(d) x/D = 2.5; y/D = 3.0; a = 0°. 
Figure 8.- Continued. 
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(e) x/D = 2.5; y/D = 2.0; a = 0°. 
Figure 8.- Continued. 
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(f) x/0 = 2.5; y/D = 1.5; a = 0°. 
Figure 8.- Continued. 
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(j) x/D = 2.5; y/D = 0.42; a = 0°. 
Figure 8.- Continued. 




























































Ratio 


(o) x/D = 4.0; y/D = 0; a = 0°. 
Figure 8.- Continued. 
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Ratio 

(p) x/D = 5.0; y/D = 3.0; a = 0°. 


Figure 8.- Continued. 




































(s) x/D = 5.0; y/D = 1.0; a = 0°. 
Figure 8.- Continued. 
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(w) x/D = 5.0; y/D = 0.21; a = 0°. 

Figure 8.- Continued. 
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(x> x/0 = 5.0; y/D = 0; a = 0°. 
Figure 8.- Continued. 
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Ratio 


(y) x/D = 5.0; y/D = -0.42; a = 0°. 
Figure 8.- Continued. 
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(aa) x/D = 7.0; y/D = 0; a = 0°. 

Figure 8.- Continued. 
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(cci x/D = 8.39; y/D = 3.0; a = 0°. 
Figure 8.- Continued. 
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<dd) x/D = 8.39; y/D = 2.0; a = 0°. 
Figure 8.- Continued. 



(ee) x/D = 8.39; y/D = 1.5; a = 0°. 
Figure 8.- Continued. 
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Figure 8.- Continued. 
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(gg) x/D = 8.39; y/D = 0.83; a = 0°. 
Figure 8.- Continued. 
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(jj) x/D = 8.39; y/D = 0.21; a = 0°. 
Figure 8.- Continued. 
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(kk) x/D = 8.39; y/D = 0; a = 0°. 
Figure 8.- Continued. 
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(II) x/D = 8.39; y/D = -0.42; a = 0°. 
Figure 8.- Concluded. 
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(c) x/D = 2.0; y/D = 0; a = 5°. 
Figure 9.- Continued. 
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(j) x/D = 8.0; y/D = 0: a = 5°. 
Figure 9.- Continued. 
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(a) x/D = 1.0; y/D = 0; a = 5°. 

Figure 10.- Variation of P^P^. and V|/V„ w ' ,h 2/0 a< center of wake of 140°-included-angle cone at Mach number 

of 2.30 and Reynolds number of 5.42 x iq 6 per meter (1.65 x iq 6 per foot). 
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Ratio 


(d) x/D = 2.5; y/D = 0; a = 5°. 
Figure 10.- Continued. 










Ratio 


(e) x/D = 3.0; y/D = 0; a = 5°. 


Figure 10.- Continued. 
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Ratio 

(f) x/D = 4.0; y/D = 0; a = 5°. 
Figure 10.- Continued. 
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(g) x/D = 5.0; y/D = 0; a = 5°. 
Figure 10.- Continued. 
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(h) x/D = 6.0; y/D = 0; a = 5°. 
Figure 10.- Continued. 
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(i) x/D = 7.0; y/D = 0; a = 5°. 
Figure 10.- Continued. 
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z/D 0 



(j) x/D = 8.0; y/D = 0; a = 5°. 
Figure 10.- Continued. 
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(a) x/0 = 1.0; y/D = 0; a = 5°. 

Figure 11.- Variation of P^P m . P| j^. and with z/D at center of wake of 140°-inciuded-angle cone at Mach number 

of 2.96 and Reynolds number of 5.42 x 10^ per meter 11.65 * 10^ per foot). 
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(e) x/D = 3.0; y/D = 0; a = 5°. 
Figure 11.- Continued. 
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(f) x/D = 4.0; y/D = 0; a = 5°. . 
Figure 11.- Continued. 
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(h) x/D = 6.0; y/D = 0; a = 5°. 
Figure 11.- Continued. 
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(i) x/D = 7.0; y/D = 0; a = 5°. 
Figure 11.- Continued. 
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Ratio 


(a) x/D = 1.0; y/D = 0 ; a = 5°. 

Figure 12.- Variation of P^P^. q^, and with z/D at center of wake of 140°-included-angle cone at Mach number 

of 3.95 and Reynolds number of 5.42 * 106 per meter (1.65 x 10& per foot). 
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(b) x/D = 1.5; y/D = 0; a = 5°. 


Figure 12.- Continued. 
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(c) x/D = 2.0; y/D = 0; a = 5°. 
Figure 12.- Continued. 


300 





z/D 0 



.8 1.0 1.2 

Ratio 


1.6 1.8 


(d) x/D = 2.5; y/D = 0; a = 5°. 
Figure 12.- Continued. 
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(e) x/D = 3.0; y/D = 0; a = 5°. 
Figure 12.- Continued. 
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(f) x/D = 4.0; y/D = 0; a = 5°. 
Figure 12.- Continued. 
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(h) x/D = 6.0; y/D = 0; a = 5°. 
Figure 12.- Continued. 
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Ratio 

(i) x/D = 7.0; y/D = 0; a = 5°. 
Figure 12.- Continued. 
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(j) x/D = 8.0; y/D = 0; a = 5°. 


Figure 12.- Continued. 
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